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(54) RARE-EARTH BONDED MAGNET AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid 
rare-earth bonded magnet which hardly rusts, 
and hardly cracks or chips due to thermal 
changes. 

SOLUTION: A rare-earth bonded magnet 8 is 
manufactured by forming a magnet blank by 
binding rare-earth magnet powder composed 
of an Nd-Fe-B series alloy with a binder 
composed of an epoxy resin 3 and a plated 
NiHayer 6 directly on the surface of the 
rare-earth magnet power 2 existing on the 
surface of the blank. Also included is a 
rare-earth bonded magnet 9 obtained by 
forming a resin coating layer 7, made of epoxy 
resin on the surface of the plated-Ni layer 6 of the magnet 8. In additionp a method is 
included for manufacturing the rare-earth bonded magnet 8 by forming the plated-Ni 





layer 6 directly on the surface of magnet powder 2, exposed by impregnating the 
magnet blank with an acrylic resin 5 and removing the epoxy resin 3, etc., coating the 
external surface of the powder 2 by dry etching, and then plating the magnet powder 2 
exposed on the surface of the obtained magnet blank V with Ni, and yet another 
method for manufacturing the rare-earth bonded magnet 9 includes forming the resin 
coating layer 7 on the surface of the magnet 8. 



♦ 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The rare earth bond magnet characterized by what the metal deposit is soon 
formed for on the front face of the above-mentioned magnet powder which is the rare 
earth bond magnet which combined rare earth magnet powder with the resin binder, 
and is located in the surface side. 

[Claim 2] The rare earth bond magnet characterized by what the resin enveloping 
layer is further formed for on the front face of this metal deposit while a metal deposit 
is soon formed on the front face of the above-mentioned magnet powder which is the 
rare earth bond magnet which combined rare earth magnet powder with the resin 
binder, and is located in the surface side. 

[Claim 3] The rare earth bond magnet according to claim 1 or 2 characterized by what 
said rare earth magnet powder is Nd-Fe-B system magnet alloy powder by the 
super-quenching method, and said resin binder is epoxy system resin. 
[Claim 4] Claim 1 characterized by what said metal deposit consists of an alloy which 
uses as the base these any [ nickel, Cu(s), or ] to be thru/or a rare earth bond magnet 
given in any of 3. 

[Claim 5] A rare earth bond magnet given in claim 1 thru/or any of 4 they are. [ which 
is characterized by what is done for the impregnation of the anaerobic resin, such as 
acrylic, into said resin binder ] 

[Claim 6] The manufacture approach of the rare-earth bond magnet characterized by 
what the process which forms a metal deposit soon on the front face of the 
above-mentioned magnet powder located in the cleaning process which removes the 
organic substance, such as a wrap resin binder, and the surface side of this magnet 
raw material in the surface side of this magnet raw material the process which mixes a 
resin binder with rare earth magnet powder, and fabricates for the rare earth magnet 
raw material of a predetermined configuration, the process which sink anaerobic resin 
into this magnet raw material, and after that includes for. 

[Claim 7] The manufacture approach of the rare earth bond magnet characterized by 



I 



what it has for the process which forms a resin enveloping layer on the front face of 
this metal deposit further after the process which forms said metal deposit while 
including said each process in claim 6. 

[Claim 8] The manufacture approach of the rare earth bond magnet according to claim 
6 or 7 characterized by what said anaerobic resin is resin, such as acrylic. 
[Claim 9] The manufacture approach of a rare earth bond magnet given in claim 6 
thru/or any of 8 they are. [ which is characterized by what the cleaning process which 
removes the organic substance, such as a wrap resin binder, is performed for by dry 
etching, such as plasma etching, reactive ion etching, ion beam etching, reactant ion 
beam etching, or reactant vapor etching, in the surface of said magnet raw material ] 
[Claim 10] The manufacture approach of a rare earth bond magnet given in claim 6 
thru/or any of 9 they are. [ which is characterized by what the process which forms 
said metal deposit is nickel plating performed using a Watts bath or a sulfamic acid 
bath ] 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rare earth bond magnet used in the 
extensive applications the object for motors, for magnetometric sensors, etc., and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] general — a rare earth bond magnet - rare earth magnet 
powder — receiving — several — wt% — after mixing-every a resin binder, a shaping 
assistant, etc., it fabricates with a press etc. in a predetermined configuration, and is 
manufactured by heating further and stiffening the above-mentioned resin binder. 
Moreover, the above-mentioned rare earth magnet powder has the property which it 
oxidizes and is easy to carry out rusting, and also including a resin binder, since it is 
weak, it tends to produce a crack and a chip by the time of assembly, etc. and the 
thermal change. In order to prevent these, the resin layer by electropainting etc. is 
further covered by the magnetic front face. 

[0003] By the way, when the motor incorporating the above-mentioned rare earth bond 
magnet etc. is used in the environment of the ambient atmosphere containing the salt 
water near the seashore, or a remarkable temperature gradient, rust, a crack, etc. may 
be produced on the front face of a rare earth bond magnet. For this reason, changing to 
the resin coat by electropainting etc. and forming a precise metal deposit in the front 
face of a bond magnet is also considered. However, since the resin coat used as a binder 



is formed, the problem of acting as an electric nonconductor in case this resin coat 
performs this metal plating, or forming a pinhole according to a block operation of film 
formation is shown in the front face of the rare earth bond magnet which carried out 
heat curing. 

[0004] Furthermore, a hole may be formed between the magnet powder in the rare earth 
bond magnet which carried out heat curing, and into a resin binder. In this hole, if 
immersed during a plating bath the time of washing for example, a bond magnet, and 
for the above-mentioned metal plating, moisture and plating liquid will remain. This 
residual moisture etc. had the problem of it having been open for free passage at a 
certain opportunity with the open air, having oxidized surrounding magnet powder at it, 
and inviting rusting to it, when the rare earth bond magnet in which a resin enveloping 
layer or metal plating was formed on the front face was used for years as 
[0005] 

[Problem(s) to be Solved by the Invention] the trouble of the above Prior art [ this 
invention ] — solving ~ rust ~ hard — and let it be a technical problem to offer the 
manufacture approach of the rare earth bond magnet of the high intensity which cannot 
produce the cracli or chip by the thermad change easily, and the rare earth bond magnet 
suitable for manufacturing this. 
[0006] 

[Means for Solving the Problem] This invention is hit on an idea of it and accomplished 
to form a metal deposit soon on the front face of the magnet powder in the surface side 
of a rare earth bond magnet. That is, the rare earth bond magnet of this invention is a 
rare earth bond magnet which combined rare earth magnet powder with the resin 
binder, and is characterized by what the metal deposit is soon formed for on the front 
face of the above-mentioned magnet powder located in the surface side. Since a precise 
and firm metal deposit serves as a rare earth bond magnet formed in the front face 
according to this, it has the reinforcement which cannot produce easily the crack or chip 
by the corrosion resistance and the thermal change which were rust-hard and were 
excellent, and the magnetic properties stabiUzed in the long run can be made to 
demonstrate. 

[0007] In addition, in this invention, a magnet is called including the thing before being 
magnetized. Moreover, another rare earth bond magnet of this invention is a rare earth 
bond magnet which combined rare earth magnet powder with the resin binder, and it is 
characterized by what the resin enveloping layer is further formed for on the front face 
of this metal' deposit while a metal deposit is soon formed on the front face of the 
above-mentioned magnet powder located in the surface side. According to this, the rare 



earth bond magnet which was further further excellent in corrosion resistance in 
addition to the above can be offered. 

[0008] Furthermore, said rare earth magnet powder is Nd-Fe-B system magnet alloy 
powder obtained by the super-quenching method, and the rare earth bond magnet said 
whose resin binder is epoxy system resin is also included. Thereby, magnetic properties, 
such as a high magnetic energy product, the outstanding corrosion resistance, and high 
intensity can be made to hold. In addition, as a permutation element of Nd, one sort of 
rare earth elements, such as Pr, La, Ce, Sm, and Mm, or two sorts or more are used, and 
as a permutation element of Fe, Co, nickel, Mn, Cu, etc. are used and Si, P, C, N, etc. are 
further used suitably as a permutation element of B. 

[0009] Moreover, the rare earth bond magnet with which said metal deposit consists of 
an alloy which uses as the base these any [ nickel, Cu(s), or ] to be is also contained. 
According to this, since the front face is covered with metal deposits, such as precise and 
firm nickel, it becomes the stable rare earth bond magnet which is high intensity and 
was excellent in rust-proofing nature. Furthermore, the rare earth bond magnet with 
which impregnation of the anaerobic resin, such as acrylic, is carried out is also 
contained in said resin binder again. This becomes the internal rare earth bond magnet 
which there is no hole in the surface section at least, and covered metal deposits, such 
as nickel, firmly on the firont face. 

[00010] On the other hand, the manufacture approach of the rare earth bond magnet of 
this invention The process which mixes a resin binder with rare earth magnet powder, 
and is fabricated for the rare earth magnet raw material of a predetermined 
configuration. It is characterized by what the process which forms a metal deposit soon 
on the fi'ont face of the above-mentioned magnet powder located in the cleaning process 
which removes the organic substance, such as a wrap resin binder, and the surface side 
of this magnet raw material in the surface side of this magnet raw material the process 
which sinks anaerobic resin into this magnet raw material, and after that is included for. 
The rare earth bond magnet which has the metal deposit which considered the surface 
section as the precise organization without a hole at least by this, and was coupled 
directly with magnet powder on the front face can be offered certainly. In addition, as for 
the process which sinks in the above-mentioned anaerobic resin, it is desirable to ceirry 
out by pressurizing, after carrying out under reduced pressure or decompressing. 
[0011] Moreover, while including said each process in said manufacture approach, the 
manufacture approach of a rare earth bond magnet of having the process which forms a 
resin enveloping layer on the front face of this metal deposit further after the process 
which forms said metal deposit is also included. Thereby, the rare earth bond magnet 



which was further excellent in corrosion resistance in addition to the above can be 
offered. Furthermore, said anaerobic resin also includes the manufacture approach of 
the rare earth bond magnet which are resin, such as acrylic. Thereby, while filling an 
internal hole, a metal deposit firm as a condition which does not have a pitch in the 
front face of the magnet powder of a surface side can be formed. 
[0012] Moreover, the manufacture approach of a rare earth bond magnet that the 
cleaning process which removes the organic substance, such as a wrap resin binder, is 
performed by dry etching, such as plasma etching, reactive ion etching, ion beam 
etching, reactant ion beam etching, or reactant vapor etching, is also included in the 
surface of said magnet raw material. Since the front face of the magnet powder of a 
surface side may be exposed certainly, a metal deposit can be made to form in the front 
face of a bond magnet certainly according to this. In addition, ozone cleaning, 
ultraviolet-rays cleaning, corona discharge cleaning, etc. are included in the 
above-mentioned cleaning process other than the above. In addition, the manufacture 
approach of a rare earth bond magnet that the process which forms said metal deposit is 
nickel plating performed using a Watts bath or a sulfamic acid bath is also included. 
Thereby, heaJthy nickel deposit can be formed in the front face of a bond magnet. 
[0013] 

[Embodiment of the Invention] The suitable gestalt for operation of this invention is 
explained with a drawing below. Drawing 1 shows the flow chart of the manufacture 
approach of the rare esirth bond magnet of this invention. First, the flat rare earth 
magnet powder which has the presentation of Ndl6Fe 77B7 with a super-quenching 
method is manufactured. This magnet powder is abbreviation die length of 100-200 
micrometers, thiclmess 10 - 10 micrometers of numbers, and an aspect ratio (ratio of die 
length or width of face, and thiclmess) is the thing of 5-10 within the limits. This 
rare-earth-magnet powder: To the 100 weight sections, blend the epoxy system resin: 10 
weight section and the zinc stearate:2 weight section as a shaping assistant, and 
fabricate them using the press by the die and pimch which are not illustrated in the 
outer diameter of 20mm, the bore of 18mm, and a ring configuration with a height of 
7mm (SI). If this ring-like Plastic solid is heated at about 140 degrees C and the binder 
slack above-mentioned epoxy system resin is stiffened (S2), it will become the rare earth 
magnet raw material 1 shown in drawing 2 (A). 

[0014] Next, this rare earth magnet raw material 1 is put into a barrel, a front face is 
groimd, the weld flash at the time of shaping etc. is removed, it is further immersed into 
pure water, a supersonic wave is given, and the front face of the magnet raw material 1 
is washed (S3). Furthermore, impregnation (S4) of anaerobic acrylic resin is performed 



by the reduced pressure lower etc. to the rare earth magnet raw material 1 after 
washing. The above-mentioned magnet raw material 1 is the porous organization in 
which many holes 4 exist in random between the magnet powder 2 and 2 [ the inside of 
this resin 3, or ], although the rare earth magnet powder 2 of flat a large number is 
combined with epoxy system resin 3 as typically shown in drawing 3 (A). Moreover, the 
exterior is opening some holes 4 for free passage. It is the object of this impregnation 
process (S4) to fill this hole 4 and to make it a precise organization. As shown in 
drawing 2 (B), anaerobic resin liquid 12, such as an acrylic, is beforehand put in in the 
impregnation processor 10 which consists of a pressurized container 11. First, the 
basket 14 which put in two or more magnet raw materials 1 is immersed into the 
above-mentioned resin liquid 12. With the exhaust pipe 15 at the upper left of a 
container 11 to the pump 16, the air in a container 11 is discharged and the inside of a 
container 11 is decompressed even near the abbreviation vacuum (S4a). Under the 
present circumstances, the feed pipe 17 at the upper right of a container 11 is closed by 
that valve 18. Consequently, since the pressure in a container 11 is decompressed to 
Nvimber Torr - number lOTorr extent, the above-mentioned resin liqviid 12 sinks in 
compulsorily into each hole 4 in the magnet raw material 1. 

[0015] After predetermined time passes and impregnation {S4a) of the resin liquid 12 is 
carried out into each hole 4 in the magnet raw material Ij as shown in drawing 2 (C), an 
exhaust pipe 15 is closed by the valve which does not suspend and illustrate the pump 
16 of the above-mentioned exhaust pipe 15. Simultaneously, air is compulsorily put in 
for the above-mentioned valve 18 in a container 11 through the aperture feed pipe 17, 
and the inside of a container 11 is pressurized at number atmospheric-pressure extent 
(S4b). By this, impregnation of the above-mentioned resin liquid 12 can be carried out 
more than enough into each hole 4 in the magnet raw material 1. Next, the magnet raw 
material 1 is immersed into ejection and pure water, a supersonic wave is given, the 
front face of the magnet raw material 1 is washed (S5), and the anaerobic resin 12 
adhering to the front face of the magnet raw material 1 is removed. Under the present 
circumstances, the above-mentioned resin 12 is easily removed for an anaerobiosis. 
Fvirthermore, it heats to predetermined temperature and the anaerobic resin 12 in a 
hole 4 is stiffened (S6). Consequently, as shown in drawing 3 (B), the above-mentioned 
resin 12 changes the organization in the magnet raw material 1 into a precise condition 
while turning into the acrylic resin 5 hardened in the location of each hole 4. In addition, 
the above-mentioned resin 12 (5) does not remain in the stirface side of the magnet raw 
material 1, as shown in drawing 3 (B). 

[0016] Subsequently, to this magnet raw material 1, dry etching is performed and wrap 



epoxy system resin 3 grade is removed for that siirface side (S7). Plasma etching is used 
as the above-mentioned dry etching. This plasma etching generates the plasma of 
oxygen in homogeneity in inter-electrode [ of two sheets ] in the reduced pressure 
condition below Number Torr» places the magnet raw material 1 into this plasma, and 
ashes the organic substance which is [ that surface side ] mainly concerned with wrap 
epoxy system resin 3. Consequently, as shown in drawing 4 (A), magnet raw material 1' 
which the lateral surface of each magnet powder 2 located in a surface side exposes is 
obtained. Under the present circumstances, since said acrylic resin 5 has not covered in 
the surface side of magnet raw material 1', the conductivity of this raw material 1* 
becomes good. 

[0017] Furthermore, metal (nickel) plating (S8) is performed to this magnet raw 
material 1*. This nickel plating is immersed considering anode plate and magnet raw 
material 1' as cathode in nickel for example, into a Watts bath, and applies an electrical 
potential difference between two electrodes. And nickel of a soluble anode is dissolved, 
and it puts in during a bath as a metal ion, and the firont face of magnet raw material 1' 
by the side of cathode is deposited. Electrolysis nickel plating of the plating conditions 
for bath temperature:55 degree C, bath pH:5.6, electrical-potenti£d-difference:7V, and 
processing-time:10 minutes is performed in the above-mentioned Watts bath, using 
nickel-sulfate:280g/l., nickel chloride:20g/l., boric-acid:20g/l., and brightener:small 
quantity. 

[0018] On the occasion of this nickel plating, the lateral sxirface which each magnet 
powder 2 located in the surface side of magnet raw material 1' exposes acts as cathode. 
For this reason, as shown in drawing 4 (B), the rare earth bond magnet 8 which covered 
the precise and firm nickel deposit 6 can be obtained. Moreover, since said hole 4 is filled 
with acrylic resin 5, the above-mentioned plating liquid does not advance into the 
interior of the bond magnet 9. Therefore, it can be used as a rare earth bond magnet 
excellent in corrosion resistance by magnetizing suitably also with this bond magnet 8. 
In addition, plating conditions can be changed, starting nickel plating process can be 
divided into two steps, a semigloss nickel deposit can be formed at first, and a gloss 
nickel deposit can also be further formed in the top face. Moreover, after nickel plating 
is carried out [ above-mentioned ], it is immersed into pure water and the bond magnet 
8 is washed by the supersonic wave. 

[0019] Finally, a resin coat (S9) is performed to the front face of the above-mentioned 
bond magnet 8. In this resin coat, the thickness by electropainting covers the epoxy 
system resin which is several 10 micrometers. Then, as shown in drawing 4 (C), the rare 
earth bond magnet 9 with which the resin enveloping layer 7 was formed on the front 



face of the nickel deposit 6 can be obtained. Neither moisture nor plating liquid exists in 
the interior, and since this rare earth bond magnet 9 is covered with the nickel deposit 6 
precise [ all front faces 1 and firm and the resin enveloping layer 7, it becomes possible 
[ corrosion resistance and that producing a crack, a chip, etc. by external force, a 
thermal change, etc. since reinforcement is also high while excelling especially in acid 
resistance also prevents ]. That is, at least, the surface section is being a precise 
organization and covering the internal metal (nickel) deposit 6 outside precise at least 
and firm with the magnet powder 2 and resin 3 and 5, and the rare earth bond magnet 
(8 9) of this invention containing said bond magnet 8 raises the both sides of corrosion 
resistance and reinforcement. In addition, the rare earth bond magnets 8 and 9 are used 
later on, magnetizing them suitably. 
[0020] 

[Example] The example of the rare earth bond magnet of this invention is explained 
with the example of a comparison below. First, it consists of a presentation of Ndl6Fe 
77B7, and the rare earth magnet powder (2): 100 weight section whose mean particle 
diameter is 140 micrometers, the epoxy resin (3):10 weight section, and the zinc 
stearate:2 weight section are blended, and it fabricates with a press in the outer 
diameter of 20mm, the bore of 18mm, and a ring configuration with a height of 7mm 
(SI). This ring-like Plastic solid was heated at about 140 degrees C, the 
above-mentioned epoxy resin (3) was stiffened (S2), and said 1200 rare earth magnet 
raw materials (1) were obtained. Barrel finishing of these magnet raw materials (1) was 
carried out, and they were washed fiirther (S3). It magnet raw materials [ 600 ] (1) 
Received among those, and said impregnation processing (S4) was performed using 
acryUc resin, the above-mentioned acrylic resin ~ polyethylene-glycol-dimethacrylate; ~ 
less than [ phosphoric ester monomer;15% ] and others used the heat hardening mold 
impregnant which consists of the organic substance 80% or less. Moreover, the 
conditions of the reduced pressure process (S4a) in impregnation (S4) decompressed the 
pressure in said container 11 to about 10 Torr(s), and held it for 30 minutes. Then, the 
appUcation-of-pressure process (S4b) which holds the inside of said container 11 for 10 
minutes in about 2 atmospheric pressures by air was performed. 
[0021] Next, the magnet raw material (1) which carried out impregnation (S4) 
processing was washed and (S5) hardened (S6). Then, the surface resin by dry etching 
was removed to these 600 pieces and 300 of 600 pieces of the remainder which did not 
perform the above-mentioned impregnation processing (S4) (87). Plasma etching used 
for this put the magnet raw material (1) on inter-electrode under reduced pressure of 3 
or less Torrs, irradiates the plasma of oxygen for 30 minutes, and obtained 900 magnet 



raw materials (1') of an example from which the epoxy resin (3) of a surface side etc. 
ashed, and was removed. In addition, the 300 remaining pieces which did not give the 
both sides of the above-mentioned impregnation processing (S4) and DORAIMA etching 
(S7) are the magnet raw materials (1) of the example of a comparison. 
[0022] Furthermore, metal plating (S8) was performed to 900 magnet raw materials (1') 
of an example, and all the 300 magnet raw materials (1) of the example of a comparison, 
nickel plating used for this was electrolysis nickel plating by said Watts bath and 
plating conditions, and the thickness of the nickel deposit 6 is about 5-35 micrometers 
on an average, and obtained the rare earth bond magnet (8) of an example and the bond 
magnet of the example of a comparison which covered this on the front face, respectively. 
300 pieces which did not carry out said impregnation processing (S4) among the bond 
magnets (8) of this example were made into the example 1. Moreover, the bond magnet 
(8) of the example which gave the both sides of clearance (S7) of said remaining 600 
impregnation processings (S4) and surface resin was divided into two groups, and 300 of 
a rare earth [ above-mentioned having carried out nickel plating (S8) ] bond magnet (8) 
were made into the example 2. 

[0023] And the resin coat (S9) was further given to remaining 300 bond raw materials 
(8). The electropainting used for this processed the **** bond magnet (8) in 3 - 20 
minutes, preventing that air bubbles arise in the above-mentioned solution by raising 
an electrical potential difference gradually to lOOV using the solution of the epoxy resin 
+ pigment:20 weight section, the acid + solvent:2 weight section, and the water:78 
weight section. Consequently, 300 rare earth bond magnets (9) of the example 3 which 
covered to homogeneity electrodeposted **** 7 which consists of an epoxy resin which 
does not have a gas pinhole with a thickness of about 5-35 micrometers on the front face 
of the nickel deposit 6 were obtained. 

[0024] Corrosion resistance and the reinforcement to a thermal change were 
investigated about the rare earth bond magnet (8 9) of every above 300 examples 1-3 
each, and the bond magnet of 300 examples of a comparison. Corrosion resistsmce 
performed the both sides of a boiling trial and a humidity cabinet test. The boiling trial 
was immersed in 100-degree C ebullition imderwater for 3 hours, and inspected the 
existence of the rust of the front face of each bond magnet (8 9). Moreover, **** 
maintenance was carried out at 80 degrees C in 300 hoxirs into the ambient atmosphere 
of an elevated temperature and high humidity of 95% of relative humidity, and the 
humidity cabinet test inspected the existence of rust like the above. 
[0025] Furthermore, the reinforcement to a thermal change was measured by the 
spalling test. This spalling test inspected visually the existence of the crack which 



produces the maintenance for [ -20 degree-Cx ] 1 minute, and the maintenance for [ +80 
degree-Cx ] 1 minute with thermal stress on the front face of**** repeat ****** ^nd a 
bond magnet (8 9) in 200 cycles by turns, or a chip to the bond magnet (8 9). To each 
above trial, the rare earth bond magnet (8 9) of examples 1-3 and the bond magnet of 
the example of a comparison were equally divided into three, respectively, and it divided 
into 100 pieces at a time, and measured using every 100 pieces to each trial. The result 
is shown in a table 1. 
[0026] 
[A table 1] 
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[0027] From the result of a table 1, about 50% of thing carried out rusting of the bond 
magnet of the example of a comparison to boiling on the both sides of a humidity cabinet 
test. On the other hand, there was nothing that rusting fell to about 10% with the rare 
earth bond magnet (8) of an example 1, and carried out rusting with the bond magnet 
(8) of an example 2 and the bond magnet (9) of an example 3. That is, since [ whose 
nicltel deposit (6) in a surface side is instability on a resin binder (3) ] it is often formed, 
the bond magnet of the example of a comparison is considered that the thing of 
abbreviation one half produced rust while moisture and plating liquid remain to an 
internal hole (4), since the both sides of clearance (S7) of said impregnation processing 
(S4) and surface resin are not given. 

[0028] Moreover, it is thought that the bond magnet (8) of an example 1 produced about 



10% of example of rusting when moisture and plating liquid remained to the internal 
hole (4) since said impregnation processing (S4) was not performed although nickel 
deposit (6) combined with magnet powder (2) soon and was formed firmly and precisely. 
It is thought that the bond magnet (8) of an example 2 and the bond magnet (9) of an 
example 3 did not rust at all since nickel deposit (6) which the internal hole (4) was 
filled with acrylic resin (5) to these, and was soon combined with the magnet powder (2) 
of a surface side was formed firmly and precisely. In addition, when using it under basic 
ambient atmospheres, such as seawater, it is desirable to use the rare earth bond 
magnet (9) of an example 3. 

[0029] Furthermore, although the crack or the chip produced the bond magnet of the 
example of a comparison from the result of a table 1 in about 20% of thing in the 
spalUng test, with the rare earth bond magnet (8 9) of examples 1-3, neither caused the 
crack etc. at all. Soon, since nickel deposit (6) is formed in the magnet powder (2) of a 
surface side, as for this, the interior is considered to have been protected by it also to an 
intense thermal change by this firm and precise deposit (6), as for the thing of examples 
1-3. By this spalling test, it is understood that the adhesion reinforcement of each part 
in a bond magnet (8 9) is high. Therefore, according to the rare earth bond magnet (8 9) 
of examples 1-3, it is fiilly possible to prevent the crack and chip by a thermal shock etc. 
[0030] This invention is not limited to the operation gestalt or example which were 
explained above. For example, polyethylene, pol3^ropylene, polyurethane, etc. can also 
be used for the anaerobic resin which fills the hole 4 in said magnet raw material 1 
besides said acrylic. Moreover, it is also possible to change metal plating to electrolysis 
nickel plating, and to use the electrolytic plating of the electrolytic plating of Cu, nickel 
radical, or Cu radical alloy, furthermore, the dip coating which can use various lands of 
synthetic resin, such as a polyamide (nylon) besides said epoxy system, an acrylic, or 
polypropylene, for the resin enveloping layer formed on the fi-ont face of a metal deposit, 
and can form a uniform paint film in it and electrophoretic deposition (coat) ~ it is also 
possible to use law etc. in addition, the rare earth bond magnet of this invention was 
fabricated not only to said ring configuration but to the outer diameter in the cylindrical 
shape with large height, the shape of a linear cylinder and a rectangular parallelepiped, 
the shape of horseshoe shape, a radii configuration, etc. — it is contained. 
[0031] 

[Effect of the Invention] Since metal deposits, such as nickel, are soon formed on the 
front face of the magnet powder located in the surface side, the rare earth bond magnet 
of this invention can have simulataneously the high reinforcement to the corrosion 
resistance and the thermal change which were excellent compared with the 



conventional thing. Therefore, it becomes possible to demonstrate the magnetic 
properties stabilized in the long run and endurance. Moreover, according to the rare 
earth bond magnet of claim 2, in addition to the above, the corrosion resistance 
stabilized further still more highly can be held. Furthermore, according to the 
manufacture approach of this invention, the interior is made a precise organization, it is 
certain and the rare earth bond magnet which has the corrosion resistance which was 
excellent in the above, and high intensity can be manufactured to accuracy. In addition, 
according to the manufacture approach of claim 7, the rare earth bond magnet which 
has the corrosion resistance excellent further further can be obtained certainly. 

[Brief Description of the Drawings] 

[Drawing 1] The flow chart which shows each process of the manufacture approach of 
this invention. 

[Drawing 2] For (A), both the perspective view of the magnet material used for this 

invention, (B) and, and (C) are the schematic diagram showing each process of the 

sinking-in processing in the manufacture approach of this invention. 

[Drawing 3] (A) And (B) is the typical expanded sectional view of the magnet material in 

each production process of the rare earth bond magnet of this invention. 

[Drawing 4] (A) Or (C) is typical expanded sectional views, such as a rare earth bond 

magnet of this invention. 

[Description of Notations] 

1 1' — Magnet material 

2 Rare earth magnet powder 

3 Epoxy resin (resin binder) 

5 Acrylic resin (anaerobic resin) 

6 nickel deposit (metal deposit) 

7 Resin enveloping layer, 

8 9 .... Rare earth bond magnet 
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